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ABSTRACT 
Every building undergoes changes over 
time. As departments are created and 
dissolved, people are moved around, 
spaces are repurposed, and interior 
structures are adjusted. While good for 
business, these changes can negatively 
impact building performance, resulting in 
lower productivity and higher energy and 
building maintenance costs.  
 
To address this problem, many companies 
are "recommissioning" their buildings as a 
way to fine-tune and update building 
performance. This type of project is 
typically a small investment, yet often has 
a noticeable and immediate impact on the 
bottom line in terms of energy savings. In 
addition, enormous returns are realised by 
improving employee productivity, which 
studies show is correlated to building 
performance.  
 
By following a proven process, building 
owners can optimise their facilities based 
on a sound understanding of what needs 
to be done, the associated costs, and the 
expected returns. For many building 
owners, the savings are significant. 
 
ENSURING BUILDING PERFORMANCE  
In today’s fast-moving business 
environment, buildings are constantly 
changing. Employees are frequently added 
or moved. New departments are opened 
and old ones closed. Over time, entire 
sections or floors may be repurposed--
from storage to office space, from office 
space to assembly. And in buildings where 
spaced is leased to businesses, tenants 
come and go. All of these changes involve 
minor or major construction and changing 
partitions, phones, power and Internet 
lines, and other infrastructure that 
support a business.  
This constant change is a significant 
challenge to facility managers who are 
expected to ensure optimal operation of 
high-performance buildings. Indeed, even 
seemingly harmless changes in building 
use and occupancy can contribute to 
indoor air-quality problems, 
uncomfortable environments, and higher 
overall energy costs.  
 
For these reasons, building owners are 
increasingly using a technique called 
"recommissioning" to keep their buildings 
finely tuned. Through recommissioning, it 
is possible, with minimal expense, to bring 
a building to the best possible operation 
level, resulting in improved comfort and 
energy savings of 5 to 15%. 
 
WHAT IS RECOMMISSIONING?  
In it simplest terms, recommissioning is 
defined as a recalibration of a facility’s 
operating systems. In practice, 
recommissioning is a holistic, systematic 
approach to identifying and implementing 
operational and maintenance 
improvements to ensure continued 
performance. Also known as “retro-
commissioning,” it ensures that building 
systems are functioning and optimised to 
work together. Whether it is done once a 
decade or once a year, commissioning can 
result in significant benefits, some of 
which show up directly on the bottom line. 
 
BENEFITS OF RECOMMISSIONING  
The basic question every building owner 
faces is simple: do the benefits of 
recommissioning outweigh the costs? In 
other words, will recommissioning pay for 
itself? Of course the answer depends on 
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each individual situation, and only a 
professional assessment can provide the 
answer for a specific building. But in many 
cases, recommissioning reduces energy 
cost and returns the investment very 
quickly.  
 
A 2004 study from Berkeley National Labs 
analysed results from 224 buildings across 
21 states, representing 30.4 million 
square feet of commissioned floor area 
(73% in existing buildings and 27% in 
new construction). These projects 
collectively represent $17 million of 
commissioning investment. The new-
construction cohort represents $1.5 billion 
of total construction costs. For existing 
buildings, median commissioning costs 
were $0.27/ft2, with a median whole-
building energy savings of 15%, and 
payback time of 0.7 years. For new 
construction, median commissioning costs 
were $1.00/ft2 (0.6% of total construction 
costs), yielding a median payback time of 
4.8 years, excluding quantified non-
energy impacts[1]. 
 
Tenant Satisfaction and Productivity  
Employee productivity is one of the most 
important metrics of building 
performance, for two reasons. First, 
employee salaries are usually the largest 
operational expense in a building. 
Therefore, any increase in productivity has 
a visible and often dramatic impact on 
company (and building) value.  
 
Second, many studies have linked air 
quality and temperature to employee 
productivity. For example, according to a 
report[2] entitled, Control of Temperature 
for Health and Productivity in Offices, 
there is a 2% drop in productivity for each 
degree above 26°C (78 F). A similar 
reduction in productivity occurs when the 
temperature drops below 22°C (72 F). 
Thus, temperatures between 22°C (72 F) 
and 26°C (78 F) are considered the 
comfort zone.  
 
For building owners, this represents a 
huge opportunity. William Pape, the 
cofounder of VeriFone, reported that 18 
months after VeriFone employees began 
working in a building retrofitted to cut 
indoor pollutants and improve indoor 
environmental quality, absenteeism rates 
were down 40% and productivity was up 
by more than 5%. Pape notes that healthy 
workplaces have “done more to boost 
productivity than all the bandwidth in the 
world.”[3] 
 
Direct Cost Savings 
Perhaps the most direct and quantifiable 
benefit of recommissioning can be seen in 
reduced energy and demand costs. One 
study of 44 recommissioned buildings 
found attractive return-on-investment 
(ROI) based on energy savings alone. In 
this study, the project costs were 
moderate—ranging from $10,000 to 
$80,000—yet the returns were dramatic, 
delivering total energy savings of 5 to 
15% of the total energy bill[4].  
 
Other perceived benefits for high-
performance buildings include an increase 
in building values, improved ROI, 
increased occupancy, and potentially 
higher rent rates. A guide published by 
Portland Energy Conservation, Inc. and 
the Oak Ridge National Laboratory cites 
the following additional benefits of 
recommissioning[5]:  
  
i. Identifies system operating, 
control, and maintenance 
problems. 
 
ii. Aids in long-term planning and 
major maintenance budgeting.  
 
iii. Reduces energy waste and ensures 
that energy-using equipment 
operates efficiently.  
 
iv. Reduces maintenance costs; 
reduces premature equipment 
failure.  
 
v. Provides complete and accurate 
building documentation, expedites 
troubleshooting, and reduces 
maintenance cost. 
 
vi. Provides appropriate training to 
operating staff to increase skill 
levels; increases staff effectiveness 
in serving customers or tenants. 
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vii. Reduces operational risk of the 
building.  
 
THE BEST CANDIDATES FOR 
RECOMMISSIONING  
Any buildings that have undergone 
changes, or whose systems have not been 
examined for many months or years, are 
obvious candidates for recommissioning. 
Surprisingly, the best candidates for 
recommissioning may be those buildings 
that have a computerised energy 
management control system (EMCS) in 
place; the investment in technology has 
already been made, but is often 
underutilised. Surveys find that frequently 
staff lack training, equipment does not 
function properly, or building owners do 
not take advantage of all the capabilities 
available.  
 
The recommissioning process is an 
opportunity to leverage these systems, 
understand and document their 
capabilities, and create truly optimised 
buildings. In addition, recommissioning is 
an opportunity to train the staff how to 
use the powerful tools that are available 
to diagnose and troubleshoot HVAC and 
other systems, so that building owners 
can gain long-term value from their EMCS 
investment.   
 
THE RECOMMISSIONING PROCESS  
The benefits of recommissioning are clear. 
What about the process? How does a 
business reach the goals of 
recommissioning with minimal disruption 
and cost? Experts recommend the 
following seven-step process:  
 
1. Assess the site.  
 
2. Complete simple repairs.  
 
3. Conduct testing and data logging if 
needed using power meters. (See 
Figure 1)  
 
4. Develop comprehensive list of 
deficiencies and repairs.  
 
5. Prioritise improvements.  
 
6. Implement improvement.  
 
7. Verify results.  
 
Following these steps ensures that goals 
are defined, the easiest changes are made 
first for rapid ROI, and the bigger changes 
are properly prioritised and measured. 
 
 
 
Figure 1. Power Meter 
 
Site Assessment  
While there are many books and 
documents available on the process of 
recommissioning, it is best to begin with 
an assessment of the site with your 
current Energy Management System 
(EMS) or Building Management System 
(BMS) provider. They will identify simple 
and inexpensive items that may increase 
the operation of the building and have 
short paybacks. 
 
Some items that your EMS/BMS provider 
may review include the following:  
  
i. Overall building energy use and 
demand, and areas of highest 
energy use and demand  
 
ii. Current design and operational 
intent and actual control sequences 
for each piece of equipment 
included in the project  
 
iii. Equipment nameplate information 
and equipment condition issues 
(broken dampers, dirty coils, 
sensor calibration, etc.)  
 
iv. Current schedules (set-point, time-
of-day, holiday, lighting, etc.)  
 
v. The most severe control and 
operational problems  
ESL-IC-10-10-15
Proceedings of the Tenth International Conference for Enhanced Building Operations, Kuwait, October 26-28, 2010
  
vi. Location of the most comfort 
problems or trouble spots in the 
building  
 
vii. Current O&M practices  
 
The deliverables for the assessment 
should also include steps 2--4:  
  
i. Suggest simple repairs with 
associated costs.  
 
ii. Identify testing and data-logging 
that may be needed.  
 
iii. Identify list of deficiencies and 
repairs with costs, if available.  
 
These steps are easy to take, and should 
be part of any comprehensive 
assessment. For example, the assessment 
should be able to identify simple measures 
to take, such as: functional testing of 
equipment, trend-logging temperature 
sensors to identify problems, and portable 
data-logging for short term diagnostics 
like investigating a reset schedule or 
graphing outside air temperature against 
hot water supply temperature. 
 
Prioritisation 
After establishing the list of potential 
improvements for the building, it is 
important to prioritise. There is no general 
guideline here. The value of any 
improvement will depend on the specific 
circumstances of a building and the goals 
of the owner. Remember to look not only 
at the cost of each improvement, but also 
the potential energy savings. Some 
improvements may cost more, but will 
deliver larger energy savings and comfort 
enhancement.  
 
Many recommissioning improvements are 
straightforward and the facility manager 
can have instant confidence in the 
improvements of the measure. However, 
some improvements—such as advanced 
energy conservation measures and 
equipment replacements—may need an 
energy analysis to investigate.  
 
 
 
Implementation  
The implementation of recommissioning 
measures may be completed by in-house 
staff, the BMS provider, or third-party 
contractors. For example, simple schedule 
changes and set-point adjustments may 
be implemented by in-house staff, but 
more complex programming changes can 
be contracted to the BMS provider through 
an annual service contract or a project 
purchase order. Other building 
improvements, such as lighting changes, 
mechanical system upgrades, or electrical 
system measures may need other third-
party contractors. No matter which 
implementation approach is selected, it is 
vital to have a comprehensive approach to 
the building and to work with a partner 
that you trust. 
 
Some examples of recommissioning 
measures that may be suggested are:  
  
i. Replace, calibrate, or relocate 
space temperature sensors.  
 
ii. Reset original or create energy-
focused time schedules.  
 
iii. Verify all previously implemented 
energy efficiency control strategies 
such as optimum start, resets, and 
load control.  
iv. Verify space temperature set-
points, as well as plant and system 
set-points.  
 
v. Verify operation of lockouts and 
overrides.  
 
vi. Replace or repair non-functioning 
dampers.  
 
vii. Add actuator and dampers where 
needed.  
 
viii. Add programming to allow 
automatic startup of chillers and 
boilers.  
 
ix. Add points to EMS to allow energy- 
and demand-tracking on the entire 
building as well as specific 
equipment.  
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x. Add trending capabilities for 
diagnostics and troubleshooting.  
 
xi. Investigate sizing of pumps for 
relocating and introducing Variable 
Speed Drives. (Figure 2) 
 
xii. Test and verify operation of valves.  
 
xiii. Install pressure and temperature 
gauges on chillers, boilers, and 
pumps for maintenance and 
troubleshooting.  
 
xiv. Extend training of facility staff. 
 
xv. Review and update energy 
management system 
documentation.  
 
 
 
 
Figure 2. Variable Speed Drive 
 
Verify Results 
The options for result measurement range 
from simple calculation to whole-facility 
measurement and monitoring. In all 
cases, it is important to balance the cost 
of measurement with the benefit of the 
information. For example, advanced 
metering and monitoring increases cost 
but also adds benefits such as verified 
results and operational data to identify 
further measures. Selecting the 
appropriate method of calculating energy, 
operational, and maintenance cost 
reduction depends on the long-term goal 
of the building and energy management 
programs. A lifecycle approach is 
invaluable for the whole facility as 
depicted in Figure 3. The following of a 
clear and strict guideline (Measure, 
Analyse, Execute) will ensure that the 
operating costs of a facility will be 
maintained at a minimum.   
 
       
 
Figure 3. Lifecycle approach to 
recommissioning 
 
Also, it is important to remember that 
while some results of recommissioning are 
easy to measure—such as lighting 
changes—whereas others are not. 
Recommissioning may involve many 
operational changes which, while 
generating significant energy, operational, 
and maintenance savings, may be difficult 
to measure and verify. Be sure to work 
with your BMS or EMS partner at the 
beginning of the projects to establish 
measurement methods that you can have 
confidence in. 
 
CONCLUSION 
Over time, changes in building occupancy 
and use can significantly impact energy 
costs, as well as employee comfort and 
productivity. By undertaking a modest 
recommissioning project, building owners 
can upgrade facility performance 
dramatically to achieve reduced energy 
costs, improved comfort, and increased 
employee productivity. For many facilities, 
the savings can be as high as 15% of the 
total energy bill.  
An energy or building management 
partner can help facility owners assess the 
current performance of their buildings, 
correct simple problems, and develop a 
plan for enhancing performance and 
measuring the results. Properly done, a 
recommissioning project will not only pay 
for itself, but will add significantly to the 
bottom line. 
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